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Source Sum of df Mean F-Value p-value
Squares Square
Model 399/53 9 44/39 171/91 < 0/0001 significant
A-Flow 153/12 1 153/12 592/95 <0/0001
B-Concentration 214/37 1 214/37 830/13 < 0/0001
C-Humidity 25/28 1 25/28 97/90 < 0/0001
AB 1/28 1 1/28 4/96 0/0501
AC 0/61 1 0/61 2/34 0/1569
BC 2/00 1 2/00 7/74 0/0194
A? 4/69 1 4/69 18/17 0/0017
B? 0/078 1 0/078 0/30 0/5954
Cc? 0/20 1 0/20 0/78 0/3972
Residual 2/58 10 0/26
Lack of Fit 1/84 5 0/37 2/49 0/1697 not significant
Pure Error 0/74 5 0/15
Cor Total 402/11 19
R?=0.9936Adjusted R? = 0.9878, Predicted R?>= 0.9501, Adequate Precision= 55.66
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Source Sum of df Mean F-Value p-value
Squares Square
Model 402/87 9 44/76 78/59 < 0/0001 significant
A-Flow 167/75 1 167/75 294/52 < 0/0001
B-Concentration 207/02 1 207/02 363/47 < 0/0001
C-Humidity 16/38 1 16/38 28/77 0/0003
AB 4/65 1 4/65 8/17 0/0170
AC 0/061 1 0/061 0/11 0/7497
BC 0/28 1 0/28 0/49 0/4983
A? 3/80 1 3/80 6/67 0/0273
B? 0/47 1 0/47 0/82 0/3872
C? 0/59 1 0/59 1/04 0/3322
Residual 5/70 10 0/57
Lack of Fit 3/30 5 0/66 1/38 0/3661 not significant
Pure Error 2/39 5 0/48
Cor Total 408/56 19

R2=0.9861, Adjusted R* = 0.9735, Predicted R*= 0.9267, Adequate Precision=36.678
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ABSTRACT:

Introduction: Volatile organic compounds are some of the most significant and diverse gaseous air
pollutants, which can lead to numerous health and environmental issues. Therefore, controlling their
emissions from indoor air is essential and crucial. Recently, photocatalytic oxidation technology has gained
considerable attention due to its ability to convert pollutants into less hazardous compounds in the presence
of light. The objective of this study is to compare the performance of toluene degradation in air using g-
CsN4 and a-Fe>Os photocatalysts under visible light.

Methods: The g-C3N4 and a-Fe,Os photocatalysts were synthesized, and the photocatalytic efficiency of
toluene removal using these catalysts under visible light was investigated. The catalysts were characterized
using FTIR, XRD, FE-SEM, and EDX techniques. The effects of input toluene concentration, air flow rate,
and relative humidity, as well as their interactions, on toluene removal efficiency were examined using
central composite design methodology.

Results: The toluene removal efficiency achieved was approximately 25.5% for a-Fe>Os and 19% for
g-C3N4. The superior efficiency of a-Fe,Os can be attributed to its higher bandgap and tubular structure.
Among the factors studied, the initial concentration of toluene had the most significant effect on
photocatalytic removal efficiency, while relative humidity exhibited the least impact.

Conclusion: The o-Fe;Os catalyst demonstrated a relatively better performance compared to g-C3Na.
Given that both catalysts possess notable advantages such as non-toxicity, easy synthesis, availability, and
low cost, they can be effectively utilized in real environments for the removal of low concentrations of
volatile organic pollutants.
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